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SIRONA Objectives
• Educational Objectives
Learning by doing Experience
Knowledge Acquisition
• Science Objectives
Impact of cosmic radiation on living organisms
Observation of lunar mares 
• Technical Objectives
Engineering developments
Demonstration/Flight of innovative technologies
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Mission objectives
Cislunar Orbit < 6 
months
Science Orbit > 6 
months
Polar Orbit from 
PSLV
to reduce van Allen 
belt exposure
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ASTERICS : Deployable Telescope
What is a lunar sea? Time dependence of the 
Lunar cratering rate 
(Neukum 1983)
• Test the cataclysm hypothesis by providing high resolution images
Ø Crater counting allows to constrain the age of the lunar seas
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First Stage Deployment
Final  
Deployed 
Configuration
Release Mechanism
Panels deployment by 
springs
Stops
ASTERICS : Deployable Telescope
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From left to right: 
1) Small Cubesats (simulated) 
2) SIRONA (simulated)
3) Lunar Reconnaissance Orbiter (best data available, four times closer to the Moon than
SIRONA)
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ASTERICS : Deployable Telescope
SIRONA 1 – 29.05.2018ICubeSat Presentation
OBELICS : Biological Experiment 
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Artistic view of a cislunar station OBELICS’ deployment
Wells’ design
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Mission Concept
Cislunar Orbit < 6 
months
Science Orbit > 6 
months
Polar Orbit from 
PSLV
to reduce van Allen 
belt exposure
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System Design - Structure 
SIRONA
Undeployed configuration
SIRONA
Deployed configuration
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System description
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System Design – Bloc Diagram 
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Electrical Power System
Payload
ADCS
IMU
Star Tracker
Sun Sensors
Magnetotorquers
GPS Receiver
Reaction wheels
Battery
Power Regulation
and Conversion
Communication
Uplink
Sband
Downlink
Xband
Transceiver
UHF VHF antennaUHF VHF Transceiver
Petri Dish
Telescope
CMOS Magnetometer
Dosimeter
Science Card Propulsion System
Propellant tank
Main thrusters
PPT
Prop Power Unit
Thermal System
Heaters Thermal Sensors
Command and Data Handling
Flight Computer
Auxiliary boards
Data Interface
Radiation Protection
Information Flow Energy Flow
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System Design - SubSystems
SIRONA subsystems
(front view)
SIRONA subsystems
(back view)
Batteries
Electric Power 
System (EPS)
Transceiver
Tx: X-band
Rx: S-band
Command & 
Data Handling
On Board 
Computer
Ergol Tank &
Propulsion 
Management 
Unit 
Electric 
Propulsion 
Engine
Pulsed Plasma 
Thrusters
(Momentum Wheels 
desaturation)
Attitude 
Determination 
and Control Unit
(ADCS)
7 units available for payloads and system margins
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STR - Structure 
Cells arrangement Strain simulation
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PPT - Pulsed Plasma Thrusters
Proof Of Concept Final Design Concept
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EPS - Electrical Power System 
èLarge deployable solar panels. Direct them always towards the sun.
èDevelopment of the PADA 
0
200
-1000
-500
0
500 01000 200
Structural specification : 
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12U CubeSat with large deployed solar panels
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PADA – Panel Array Drive Assembly
CAD model of the PADA position in SIRONA
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Zoom on PADA mechanical assembly
The interface between the PADA (blue) and an array 
deployable mechanism (purple & light grey)
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COMS - Communications
PARAMETER VALUE
Signal/General
Downlink Frequency Band X-Band
Uplink Frequency Band S-Band
Signal Polarization Circular polarisation
Modulation Scheme QPSK
Minimum elevation angle 15°
SIRONA Tx
Power 5.0W
Antenna Gain 25.0dBi
Antenna type Micropatch-array
SIRONA Rx
Antenna Gain 1.0dBi
Summary of SIRONA’s parameters in the lunar phase
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SUB-SYSTEM Sirona 12U (Full Mission)
Structure 1800
Thermal Components 150
Radiation Shield 150
Solar Panels 1000
Power Board (EPS) 110
Solar Panel Motor 20
Battery 1000
Command and Data Handling 300
Antenna 1 (DOWNLINK) 64
Antenna 2 (UPLINK) 65
Transmitter 50
Receiver 50
IMU 80
Star Trackers 200
Sun Trackers 36
GPS Receiver 45
Reaction wheels 1200
PPT 200
Deployable Telescope 500
Main Propulsion 5000
Dosimeter 32
Beacon UHF/VHF* 85
TOTAL 12137
Mass Budget
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Thank you for your attention
